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Let  us  take  the  example  of  the  automatic  telephone  exchange.  The  automatic 

<f] 

telephone  exchange,  now  In  prototype  operation,  can  do  the  following  things, 
connect  a calling  telephone  to  the  munber  called;  block  or  re-route  the  call 
according  to  the  ^wdwmSxiwm  previous  instructions  of  the  person  at  the  called  number; 

cM  *h!fj 

unite  any  number  of  telephone  lines  for  "conference  calls";  all  In  millionths  of 

A 

a second.  The  system  • Is  not  finished.  One  of  the  problems  facing  the  phone 
tawttkmwilssSgB  lueid 


company  is  that  of  what  kinds  of  functions  it  should  be  programmed  to  perfora. 
Any  system  of  connections,  re-connections,  tnwpwatrsnteymkBBpx  Indicators 
signals  (like  the  ringing  of  a phone  and  the  busy  signal,)  are  possible. 

What  kinds  of  such  services  should  It  provide,  and  when?  And  what  should 
^It  charge  for  which?  The  overhead  is  the  same,  ^phat  provisions  should  be 

1 by  whom?  And  whe  shouldme  signalled  when 

r 


home  office^ 


SHould  calls 


a recprd  be  kept  of 

be  counted?  Should/who  calls  whom?ki«mwBB 
iSuch  records  are  useful  for  the  company''s  own  traffic  studies.  But  who  else 
should  have  access  to  them? 

aW  How  long  should 


It  be  kept  before  destruction^  The  ■ sending  of  obscene  messages — that  is, 

speaking  dirty  words  In  Interstate  calls — emiriLWm  Is  Kike  illegal.  Machines 

can  be  built  now  to  monitor  all  ca\ls  and  record  the  occyrrrace  of  obscene 

the  interruption  of  disturbance  of  phone  service — Instituted  automatically. 

To  avoid  bothering  the  police  about  this,  simple  punishments — such  as 
words./  Similarly,  the  content  of  messages  could  be  mechanically  analyzed  for 

political  content,  and  records  kept  of  who  says  what  kinds  of  things — a Isa?. 

automatlcalljjj^yH  ^ flCMy  AfTnr  c*  ^ 


BWTI  l—B  I 

is  the  paradigm  for  our  way  of  thinking  about  the 


world's  emerging  condition.  The  fact  that  machines  are  not  everywhere  monitoring 
our  every  movement,  and  that  no  one  WBwmwmWm  intends  to  put  such  systems  into 
operation.  Ignores  the  fact  that  kbkB  systems  with  these  capacities,  for  relatively 
Innocent  uses  tto  be  eure,y  are  coming  into  universal  operation.  For  Instance, 
the  decennial  census  Is  taking  vaster  and  vaster  Information  about  the  movement  of 
population  and  their  lives;  the  information  Is  kept  whole,  and  the  histories 


mechanically 

and  movements  of  Individuals/traced  for  tabulation  and  analysis 


rlVVof^ 

Census  ' 


information  is,  of  course,  privileged  communication,  and  nshti  unavailable 
to  other  xgaKts  agencies  and  persons  except  In  very  gross  tBatxxBstxXkks 
f ormg 


^J>nslderatlons  of  cost  and  politeness  limit  the  accuracy  ^ 
with  which  these  investigations  may  be  pursued,  /feut  It  must  be  observed 


that  these  sag  are  Intramural  safeguards,  backed  by  . Congress  but  handled 
WpwpwuwBuv  only  by  people. 


The  design  and  versatility  of  systeos — systems  for  doing  anything — has 
tiAravmBMt  reached  an  abruptly  different  stage.  Whole  wjimniviDniw 
dimensions  of  purposes  and  possible  ends  are  a part  of  planning  today; 


and  ^although  the  phasing  and  operations-research  aspects  of  developmental 
programs  do  not  lessee  It  that  way^  all  features  of  possible  akmicg* 


hmppemwTOwajimeiuWBWmwqm— rnvmw 

contingencies  can  be  called  to  mind  when  systems  are  being  designed,  Mna 


A new  generality  of  planning  ability,  then,  has  come  Into  existence;  not  only 
the  thing's  a system  Is  meant  to  do,  but  the  things  it  night  do,  Its  relations 
to  systems  that  might  cone  to  exist,  the  phases  and  currencies  and  signal-systems 
and  divisions  of  function  that  might  VBnwtivntawmrmUiw  be  planned  Into  It — 
all  are  available  as  considerations  for  the  planner.  The  development 

of  automatic  data-processing  Is  at  the  heart  of  this,  but  the  results  are  far 
from  revealing  themselves  yet. 
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consequences  for  other,  later 


systems,  is  Of  the  gravest  importance.  ^ ^ 


These  systems  have  consequences. 


of  course,  not  «ww»»h  merely 


for  «±i 


various  and  scattered  other 


systems,  but  for  the  fabric 


licensing  and  supervision 


Of  our  lives.  Television, 
procedures,  even  the  basic  decisions«i«x*. 

only  a few  television  channels 
offects"  on  our  lives-  though  how  far 


of  long  ago  that  made  possible 


is—  all  have  drastic 
^ one  can  call  a thing  an  “effect" 


^ It  IS  just  an  unrealised  possibility  is  questionatble. 


Many  past  and  future  decisions  of  h 


this  kind  ns 


».ve  P.,„  pi„..,..  .,. 
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seem  arbitrary,  or  would 
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surrounding  decisions  today. 
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Tbls  generality  of  consideration  often 
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CXs  paralyzes  steps  In  any  direction,  and  then  again  It  increases  the  danger 
that  any  stepp  toward  decisions  will  have  coaunitted  us  in  undesirable  ways. 
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In  many  ways  our  old  schematics  of  doing  are  breaking  down. 


example.) 
an 

Administrative-  boundaries  in  geographical  areas,  for  Instance,  multiply  / 

placed  particular  emphasis  on  Greater  New  York 
\ (Recent  studies  have  mxiexpxxxtDt 

along  different  lines  for  functional,  historical  and  political  reasons./  " 


■ . -,Y  . 

c'  /l-V|  lA' 


» 


Rather,  we  i are  concerned  about  the  range  of  option  . n 

_l  ...  * . . ■ 

4 

that  is  growing,  in  all  its  spread^  and  Intricate  versatility;  we  mean  to 

••  • ■ 

pBlnvmwpwtdDs  Insist  that  these  changes  are  bringing  into  possibility  new  eras 

and 

of  decision,  in  witch  tKe  character/  extent  ngmepp  of  these  decisions  is 

* 

i we  are  most  conceraed  'about 

of  the  utmost  lmportance;/tbe  distribution  of  these  decisions,  the  aui  ^ 


character  of  systems  ■tatwIiwBM'iTDtrmvmta  of  eVolving  decisions 


and  the  kinds 


etfwdvBn  things  that  must  never  be  decided, 
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In  tbie  chapter  tnwBaAwViv  we  want  to  spread  out,  apply  aaoe  of  our 
We  say  "the  ccolng  world"  beo^se  we 

ideas  to  the  cooing  world//  Na  believe  the  worl^is  changing  drastically, 


t 


Wt 


' Na  believe  the  worlj^is  changing  drastically,  ^ v 


In  ways  hlsarre  and  bard  to  discern.  /Vd  would  llica  to  talk  about  some  of 
"these^hanges,  trying  \o  coonunlcat^  pur  sense  oT^rgenl^ «Rd-  Apocaly^lc 


e i^ter  Whose  sens*  of  vrgency  nost  approaches  ours 


stranger  — — ^ 

but  we  wish  to  talk-aboot'^agas  and  aore  remote  tbfngs. 


The  new  flux  of  possibilities  we  foresee  rwxb  call;,lnto  question  and  review 
every  possible  plan  and  way  of  doing  things  we  now  hnow,xlnxxusa 


but — more  basically — the  whole  acooe  of  hooea.  sentiments  and  carings  J 

{ ' 

of  the  human  life  we  know.  The  philosophical  laodel  we  have  traced  earlier 


may  seem  remote  fros  Xt  this  discussion;  It  will  appear  here  and  there, 
explanations,  but  will  no  longer  be  the  focus  of  our  concern. 


I I V 


U>W 


I* 


It*l8  our  general  contentlon^-4 


■ i 
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Aaj 


that  the  world  Is  changlSg  in 


such/wa/B  that  the  pld  schematics  are  no  lon^r  applicable.  The  distinctions 
and  divisions  between  my  pussycat  and  your  gprden,  between  my  fist  and  your 
nose,  no  longer  have  -applicability  In  ^orld  of  fumes,  byproducts, 

rlsk^to  B incurred  by  A,  and  vastly  capable  lystems  of  manipulation  and  control. 


In  OIBBB-  many  ways  changes  are  cooing  about  that  can  only  undercut  the 


23. 


old  waya  we  used  to  think  of 


,f."  0II> 

ax 

- '■ ' 

r ^ I ^ecloars  (*  - -p''*  . ; 

, ^ ' ..  f ... 

• VVv«- 


ol'i 


. r 


• ^ \ i-  • 


1 

1 c 


'c*  o 


;> 


I 


!..Vr  . 

‘■'I* 


"TV 


^ W-1 


•C^ 


. .7"* 


"Nj 


-•7 


*r' 


Vi 


I 


• t ' *:  ■' 


..•  *< 


• ’ > 4 


■ *if  ' 


fWCl# 

'4?u!vap  aW. 


I,  iQf- 


't>  Wr  0L/Gv4,  u/-  UtUiii^ 


oHt  w)%y  9p  W(^e@iMTiwc- 

y WA<[g  \t 


‘Vi' 


n 


i‘ 


1^ 


Ql  ipt-2v-Sfe6  (y  >' 

* ^ . i . 


'X\^  ^ 


\H  4W 


4.R1  X^ 
Vf«!^ 


1 ., - I 

!['  - leVell-is^4i  [IS/-'.! 

4c%.)  &?•  t>r  • 

L.J  ^ i.  i.  Jl‘ 


<x  KJCflflU  c^ 

H '«lr  ^ 


is^  K 4- 


(5^  ^ v^\\CV, 


(^50  •€^, 

.4  jftyt~  Ktt  e«jo)K  i-v 

f-^k  —r  1^4 
i0t^  V f^x 

t.H«  Me£i.ir,’  i)f 
f;^^SM^^Gr  ,oiiT)i 
^ C'^W'ri^VlTY  Of 

ifn  ^ *HK 


>< 


- --V,  .-.-^r 

-■•V-,4T-:'  " ■ » 


0 i 


:m  . 


7Y-. 


fsfiSOHEMT  4<0R/tff, 

fElJX  ^ rel4|ilj' 

CilANl|T|(l£Ni'r3 


ft At  jKl/i  ^ 

if-  ^li/  t^'^l't'i'^  du  to^ll  as 

Vtj?  tc-a.i  _'  „J|„,, 


X-''-  m i.uL- 


Mc 


'K! 


l^6f(A 


( 


••^  fl^Kl<s(kw 
Idi^ 

tKu^  i»c«  •*^Ntln^>.' 

11  ^ V ' H.  . 

fffi(/*ggfT^  ~7Viy^  (-AjTiv^^g':  kl^O^^P 


mt 


OLh 


4k 


We  would  now  like  to  turn  to  some  of  the  more  general  features  of  these 
writings,  and  slu  explain  how  these  considerations  of  systems  analysis 

fit  the  earlier  model. 

It  will  be  recalled  that  we  use  the  term  "schematic,*’  rather  ambiguously, 

to  apply  to  any  division  Into  parts  or  spat  frameworks  for  description,  and  to 

not  fixed  at  a monent  InKftlme, 

any  sets  of  criteria  or  measurement.  We  have  been  ah  treating  schematics^ As  parts 
of  changing  xeimxmKXXKl  networks  of  description  and  interacting  reference. 

In  the  correspondence  of  a predicate  to  several  sets  of  things  we  have  sought 
criteria  for  unity,  khXiu  tks  (As  well  as  'thingness*  and  construct  validation 
In  the  technical  sense.) 

We  have  wanted  to  know  when  the  application  of  these  schematic  networks  was 
suitable, 

Justifiable  or  appropriate;  but  we  have  come  to  search  for  the  criteria  of 
approprlacy  In  the  relation  of  these  networks  to  various  sets  of  phenomena 
which  differ  for  different  kinds  of  studies. 

■ While  there  Is  no  room  to  explain  the  application  of  these  principles 

to  system  design  In  detail,  tte  following  points  may  be  made: 
domain 

The  unity  of  a tnkd  on  which  systems  analysis  Is  appropriate  Is  a function 
In  some  way 

of  its  sensitivity  to  further  p marginal  '*reconslderatlons.*'  If  pxX 
Ing 

reconsldercSkmii  further,  more  far-flung  aspects  of  the  problem  at  band 
drastically  revises  the  Indicated  pluap  decisions,  then  clearly  It  Is  not 

’*unltary"  in  the  sense  that  a Chinese  puzzle  Is.  (There  may  be  clearly 

. narrowed, 

wlth^'the  framework  as  It  can  best  be 
indicated  solutions,  or  strict  techniques  toward  a solutlo:^,  or  awfully 

good  ways  of  proceeding,  but  that  Is  another  matter.) 

The  currencies  and  "monies'*  used  for  estimation  may  be  unstable.  We  have 

8 and 

not  feexe  paid  much  attention  to  the  use  of  weighting/measures  In  design  and 

choice,  so  wpwvwvWmwawmwmemw  we  will  not  devote  space  to  It  here.  However, 

when  these  weightings  are  used — particularly  "utilities"  and  ■wmgPemMW 

■p  ordinal  estimates  of  preference,  though  perhaps  even  probabilities  can  be 

philosophic 

subsumed  here—  they  are  subject  to  all  the/crltlclsms  of  ■wagkwmwi  measure  theory 

that  the  schematic  model  applies  to  Indices,  for  instance,  in  social  science: 

they  may  not  measure  what  we  think  they  measure,  or  what  we  are  assured  they 

measure  in  another  context;  Umpxmapxmk  to  the  extent  that  they  are  precisely 

defined,  they  may  be  Incapable  of  registering  extra-schematic  changes. 

Perhaps  most  Importantly,  though,  gmxxtke  xke  any  pre-existing  schematics 

pre- 

may  themselves  be  unstable.  That  Is,  If  we  have/asslgned  certain  areas  of 
competence  % to  devices,  subsystems,  agencies,  etc.,  we  may  be  altogether 
mistaken  about  how  necessary  this  schematizing  is.  There  is  more  than  one 
way  to  skin  a cat,  that  is  the  main  point;  and  to  be  wmWnWmwmwpn 
Inflexible  In  the  types  of  tools  one  expects  to  use,  or  even  to  be  sure  one  wants 


a cat-skin  at  all,  may  hamper  you  severely  In  any  number  of  ways. 


1 


j^>theugb 


here  is  aa  evoluti< 


alluded  to  previously. 


It--ebou4d-iie  pointed 
of  types  of  systen^  rt* 


reaounce  aoy  theory  of  the 


evolution 


Usesasuy 

There  is  no  reason  to  suppose  any  tendency  toward  increasing  modularity  or 

when 

Interlock,  as  a principle  of  reasonable  behavior/confronted  with  a system-design 

Increasingly 

problem.  Tue  fact  that  modularity  has  been  sksxzags  popular  In  commercial 

architecture,  for  as  example,  is  based  on  the  particular  kinds  of  use  involved, 

at  the  economics  of  building, 

■wdwyiwvfemjn  vuiiwusiuSiu  puslismWiby , wasiimwmwDWO 

and  the  constitution  of  the  architectural  profession  and  division  of  labor. 

(As  a detailed  counterexample,  we  are  Interested  In  the  design  of  a house 

following 

which  is  completely  amodular  — where  the/leadlng  modular  decisions  wftwtftaWnwaMw 
would  all  be  rescinded: 

{lat  walls 

and  floors,  movable  fwZKx  furniture,  In-the-wall  wiring,  combination  of  functions 
of  light  and  ventilation  (window),  awd  combination  of  function  of  social  closure, 
wind  closure  and  burglar  closure  (door) .axwxxjt±xz  In  the  particular  design 
under  discussion,  the  p future  occupant  la  himself  to  use  his  artistic  t sense 
and  personal  labor  In  welding^  mmtdzitgxmi  the  framework,  ■■Mines  forming  the 
nx 

molds  for  the  concrete,  and  welding  domes  and  roofs.  The  functions  most  specially 
fanned  out  to  professionals.  carpBtry.  plaaterlng  and  wiring,  would  be 

virtually  eliminated  or  dmmwkjt  considerably  reduced,  wwmtcawBwmw  but  with  a much 
larger  farming-out  to  skilled  labor  of  Bulldozing*  and  > the  pouring  of  concrete.  >: 
While  wm  this  is  no  place  to  present  such  a design  in  detail,  the  principle  Is 
important  enough  to  warrant  this  dlscurslon.) 


Another  place  in  which  kkm  there  might  b seem  to  be  an  ascending  evolution 

is  In  the  locus  of  aumntlmw  on-going  attention  and  supervision:  for  instance, 
more 

from  the  particulars  to  a mmat  general  form  of  supervision,  say,  as  between 
driving — and  having  to  start — « very  old  car,  with  all  sorts  of  bothersome 
details  to  be  attended  to,  and  driving  a newer  machine  with  automatic  detlces. 


But  thlB  seems  to  us  also  specious.  The  loci  of  supervision  depend  entirely 

on  the  particulars  of  the  system  choice  made;  and  the  use  of  computers  and 
and  high- integration 

hlgh-sensltlvlty/controla  may  wwwa  more  or  less  reasonable  depending  on  all 


•kwmdiuWmwmvikMk  the  characteristics  of  the  syttem.  Overall  planning,  too,  may 
be  ■nrnwmwmwmwiliwmWilp  eliminated  If  there  Is  a reasonable  expectation  that 
decentralized  functions  will  work  out  best. 

To  talk  about  "advanced"  systems  may  be  quite  misleading,  then.  Systems 


may"advance"to  archaic  states,  for  instance  by  collecting  all  the  research 
scientists  In  a company  at  one  particular  place  where  they  walk  to  their  labora- 
tories and  to  see  each  other,  and  find  It  easier  to  talk  in  person  than  ovwi*  the 


telephone. 
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. * The  obvlouss  firet 
case  IS  the  evolutionary  transition,  wherein  one  systea  becomes  another  by 
slow  changes. 


'Juh,  K 

,./i  pwv  ^ 

VO^  ■'*T*  * ' 


(Phasing,  as  «e  have  discussed  It.  is  the  attempt  to  plan 
such  slow  change.)  . . .*  • 


K- 


The  other  is  the  dlscontlnuoi^  transition,  between  two 
1 


. V..  : diCferent  phases  of  system  development.  The  discowntlnulty  here  must  be 

I 

I measured  In  temsa  of  some  other  model  of  evolution,  for  we  do  not  wish  to 
Imply  tbat  "service"  by  the  system  has  to  stop  as  altogether,  or  that 
y 1 there  Is  a necessary  sequence  In  which  some  step  Is  being  eliminated. 


/V  I 

^he-  d^ewatAQuotta  ■tpaaal'^iwi  of  systems  is  sae  which  occurdp  when  interlock 

j’  *'®lntlons  are  drastically  changed:  that  is,  axpm  properties  of  compoaent  A, 

‘ ~ ■ “1,  ^2’  *3... 

Bkaxatgxaggxa  ...  a„  no  longer  Interact  with  properties  of  component  B,  bj,  b2, 
b^,  but  rather  aome  new  component  X has  entered  the  field,  displacing 
^or  Ignoring  B,  and  interacting  with  components  Sjj^2«»*  *ip» 

/;  That  such  changes  mabwupikwB  in  interactive  structure  take  place  cannot 

questioned.  W The  pnvmwm  prime  example  Is  In  ecology,  where  an  evolutionary 
change  producing  drastically  different  behavior  by  the  organism^  t proves  itself 


well  suited  to  environmental  conditions.  (This  is  the  transl 


tlon  from  one  ecological 


niche  to  another.)  Examples  from  d systems  analysis  and  design  research  are  less 
Obvious*;  but  we  would  Cite,  for  Instance,  the  eating  of  toothpaste  sandwiches 
in  Africa,  the  vast  uses  that  have  been  found  for  polyethylene,  and  the  possibilities 
of  making  a "leap”  lo  the  underdeveloped  nations  from  no  education  to  full 
education  with  the  use  of  full-scale  teaching-machine  systems. 
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Now  l9t  U8  turn  to  <h«  olddr  notion  of  d^elgn  end  Invention 

It  Is  nostalgic,  and  only  that,  to  think  ..of  daalgnlng  a thing 

without  refsranca  to  tha  uolvars®  In  which  It  will  ba  used. 

tha  set  of 

"Syoopsle,"  as  wa  hava  used  tha  tarm.  Is/trylng  to  taka  that 
unlvarse  Into  account^  • 


Howavar, 


aynopsls  of  this  kind 
rHtmniiiay  will  ba  aKisfteieat 


thara  era  caaas  In  which  ysv 
unnacassary  or  trivial. 


In  the  design  of  a new  motorcycle  or  automobile,  for  ext* 
Instance,  tha  existing  system--  that  of  roads,  traffic  itgxaii 
control  and  tha  conventional  use  of  such  machines — will  dovetail 
adequately  with  tha  new.  (In  other  cases,  of  course,  fcrtltlsxX 
excallent  machines  bring  Into  existence  complementary  system 
compona ntse-  for  Instance, the  telegraph,  the  phonograph,  and 
telephone.  In  still  other  cases,  tlw  machine  will  bring  an 
evolution  of  system  components  to  catch  up  with  It—  as  the 
automobile  did  when  Introduced.) 


>s/ 


Sometimes,  o«m«awm«v  however,  as  In  the  alr-trafflo  example, 
there  are  no  radical  departures  Involved.  Rather,  a declelon 
will  be  made--  a "leading"  declelon--  which  will  Influence 
further  development  of  the  system,  by  Its  choice  of  some  type 
of  Interlock  (as  in  the  radio  beacon  systems  now  used  by  airports,) 

or  the  choice  of  some  module  of  measurement--  e radio  frequency, 
a dlmenalon  of  fllg  card,  or  the  speed  33  1/3  for  a phonograph 


turntable,  {^en  ta  if  there  are  radical  departures  Involved, 
they  may  be  radical  departures  In  different  dlrectlona—  like 
the.  Choice  Of  the  Fleet  Baliiatlc  Missile  over  the  B-70  bomber 
If  they  were  ever  alternatives.) 


In  th98e  exsaiplsex  t hav9  sought  to  etophaslz^  csrtsln 
aynopsie , 

Interlock,  ■■  dovetailing  and  modularity, 
thlnga:/  let  ue  now  dlacuaa  them  expllcltyly. 


’itrtggtegkOT 

Synopsis  is  the  gathering  of  every  relevant  possibility 
Naturally,  there  are  cases 

Into  the  design  of  a system.  /*«*■»  in  which  posslbllltlea  are 
Ignored . 

ruled  out  Or  Maemrhvdw  We  may  regard  them  as  special  cases; 


ftivmvnhahmatiwaernftfcmdithttimoemiawciwtTmaitim  they  will  come  to  our 


attention  later. 
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Interlock  la  the  Integration  of  system  coroponente  in 


auch 


t hat 


behaviors  by  one  will  be  responded  to  by  behaviors  of  another. 

In  our  clvll-avlatlon  example,  the  interlocking  objects  are 
and  ^ 

procedures,  machines ,/huma n supervision.  flAS.  s^ 


■1, 

cpf  u)£»cJt  '*  n ^ 


dAUf 


(When  we  speak  of  fixed  units  of  measurement  to 
^hloh  similar  things  conform,  we  will  o«ii  <« 

When  dissimilar  objects  act  with  reference  to  things  of 


measuremente  (such  as  the  cranes, 
apeak  of  the  more  general  dovetain  r>g.  ) 


ngs  of  fixed 
Ships  and  trains,)  we  will 


The  packaging  system  of  avtxst*  flxed>slze  dontainers 

dovetailing. 

Is,  of  course,  a paradigmatic  case  of  nsrirtartXyx  All  com- 
ponents have  been  made  to  complement  one  another,  "hlle 

I 

there  are  few  signals  or  compenaetlons  mads  by  one  unit  for 
another,  they  an  can  be  conveniently  treated  aa  peae  In  a pod. 


1 


bomb 


^ngmy  mlasllae.  FVoo  what  la  known  In/phyalca 
ballietlca,  rockatry.  asi  command  control, probdraow  and 


other  applied  aclencae,  what  poaalble  approachea  could  be 

atrlkee  agalnat  the  enemy) 
(omitting  atrateglc  poaalbllltlee  Involving/ 
made?  A preliminary  analyal^/mlght  auggeat  aome  meana  be 


aought  for  neutralizing  the  warhead,  either  In  transit  or 
,and  aircraft  end  antl- 

at  detonatlonx/antl/mlaallb  devlcee  to  destroy  tha  enemy 


missile  before  It  reached  the  target*  and  Improved  civil 
defenses.  Let  us  follow  one  such  possibility*  the  awi<1te«il)vartra)vi: 
(t¥mf ovgjwm^bventmtfavtitaivjpweietittmatwa  Counterweepon  against 


the  striking  device.  The  Nike  system  la  such  a counterweepon. 

Why  Is  It  called  a ayatem?  In  the  advertisements  It  aeema  like 

a simple  rocket.  However,  In  fact  the  Nike  la  a collection 

of  Interacting  devices,  of  which  the  rocket  la  ttm  only  the 

last*  part.  There  Is  a general  scanning  radar,  which  sweeps 

an  area  of  the  aky  until  It  finds  an  aggressor  vehicle;  there 

are  pinpointing  radars,  which  make  an  accurate  fix  on  the 

lastly 

aggressor  and  guide  the  rocket  to  It;  and  ttax  there  la  the 

rocket  Itself.  Further  considerations  show  fur  the  extent 

to  which  the  Nike  tx  may  be  called  a "system."  fffinrDtfajTOtmiltkei 

The  Nike  was  designed  in  several  stages,  the  "Nike-  ",  the 
eu 

Nlke-Zaas"  and  the  "Nlke-Hercules Taoh  of  these  was 
"phased"  to  fit  both  the  money  available  for  Its  development, 
and  the  expected  development  of  war  technology  at  the  time  It 
would  be  ready.  Thus  the  Nlke-Hercules  ,tM -t+w-ffcwirt  wattwmtniAm 


(^achlne  for  Intercepting  the  Interoortlnental  mleslle, 

^ fltageB^f~developme^  It  Is  not  a radical  departure 

from  the  previous  xyt*  Nlke-systems , but  rather  a further  develpp- 
ment.  When  the  Nike  system  wee  given  its  original  approval, 
thsBe  possibilities  of  phased  development  were  a part  of  the 
plan.  It  should  be  seen  from  thla  example  what  a range  of 


things  the  aystema  develop»er  must  deal  with. 


r 

C 


J),  Cargo  la  aomathlng  that  la  going  from  ona  place  to 
another.  Under  old  ayatetna  of  cargo  handling,  t It  wae  packed 
In  whatever  contalnera  aeatoed  moat  appropriate.  Bicycles  were 
packed  In  long  »W»  rectangblar  cartons;  household  goods  In 
vtnseivw  cartons  and  c»»tes  designed  for  the  particular  object; 
end  so  forth. 

* The  dleedvantages  of  the  ayatem  deaei^e  special  comoient. 
Individual  units  were  danaged*  or  allowed  to  rot  by  atcppy 
careless  warehousing  In  transit;  the  cost  of  changing  transport, 
as  from  train  to  truck  to  ship,  handling  either  units,  palettes, 
netaful,  etc.,*  was  exorbitant;  ■*  auperlntendency  and  inspection 
were  coatly  and  Ineffective,  «*  partly  (for  one  Instance)  because 
longshoreman  considered  pilferage  their  right  by  long  cuetom. 

A particular  solution  Is  now  coming  into  extensive  use,  the 
shipment  module . Certain  sizes  of  containers  are  built  for  the 
shippers,  with  no  intermediate  sizes  available;  the  empty 
containers  ere  filled  by  the  manufacturer  and  n in1  ii1  mill  I liiil 


they  are  then  transported  l 


n spei 


- Wl 


Ith  virtually  Identical  handling, 
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;SYST’5MS,  MODULARITY.  IMT-^RLOCK,CtfT®UT, 

icMfWrcoji'iee^o^ 


Thsrs  are  a number  of  apodal  problems  to  be  taken  Into  consid- 
eration when  planning  a system — any  ayatem--  to  "do  anything. 

We  are  going  to  dlacues  them. 

The  term  "ayatem,"  which  many  find  a catchword,  la  not  really  one. 

Its  use  haa  grown  In  recent  times  for  quite  good  reasons. 
Technological  advance,  soothe  need  to  do  many  kinds  of  things, 
«&remgmwMlnit)liew|nr(iktnroiwiDf  the  coat*and  alownees  of  planning  and 
development,  Cemvmt«nim«a  and  the  Interrelationship  of  things  to 
be  done,  have  all  led  to  what  Is  now  called  "systems"  thinking. 

It  la  a generalization  In  scope  of  the  range  of  problems'  the 
Inventor — now  a syatema  analyst—  must  consider.  He  must  turn 
bis  mind  to  clseaes  and  trends  of  problems,  vattBvo  calling  * * 
before  him  all  the  poeelble  alternatives;  and  if  at  last  he 
produeea  one  gadget,  ki)emvaeavQwesitw(l«tni  the  reasons  for  it 
In  relation  to  the  whole  field  before  him  will  be  oilaeB 
more  carefully  thought  out.  We  wish  to  make  the  pojnt  that 
■ti  design  and  Invention  of  the  tyfe  we  used  to  know  is  not 
somehow  "more  basic,"  but  rather  a special  case. 


These  exampieE  have  been  otiose  to  llluetpote  severai^ 
properties  of  system  design:  t he/aymovaim^of  all  relevant 
information:  * Wm4ft»ih*«to.nwiiiAhe"?holM  components 

in  a way  to  dovetail  with  other  systema  or  features  of  the 
8ituatlons«t«  (of  which  "modularity"  Is  a special  case:) 
xm  leading  decisions,  and  choice  of  systems  components. 

that  "interlock"  with  other  such  decisions  m some 
larger  system. 


Cons  ids  r,*iw)rawra«M  If  the  notion  of  "systems"  instead 
of"thlnga"  seems  unclear  or  superfluous,  the  following  problems: 


OM  cutting  costs  and  losses  In 
Shipments  of  cargo  over  gfleat  distances, 

tfdwftmprmvflnig  2)  the  prevention  of  «imwara*n«a  disasters  in 


in  olvlllsn  airline  traffic,  while  still  permitting  the  greatest 
poeelble  use  of  sir  travel:  t' 


preventing  enemy  mtoolleSr  from  achieving  missions  of  dee- 

truotlon  in  the  American  heartland,  or  mollifying  their  effect^*" 

1 

There  Is  no  space  here  to  analy^e  the  problems  In  detail. 


However,  let  us  abstract  some  of 


the  Interesting  points  in 


each  systematic  problem. 
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A 23.  Things  which  must  maintain  property  (save  for  NORX) 
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